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INTRODUCTION
River Kubanni, a major tributary of River
Gahna, receives both organic and inorganic
wastes through run-offs and seepage from
some residential and agricultural areas of
Tundun-Wada, Zaria. When the physical and
chemical conditions of ecosystems are changed
beyond their normal ranges, tmusual changes,
however small, may be expected to occur in
individual org anisms , population and
communities of the ecosystem (Lenat et al
1980 and Iniekani et al, 1993). Pollution may
be detected and measured chemically, and
biologically, or by a combination of these.
Phytoplankton serves as a major food for fish,
hence their destruction by pollution will
adversely affect fish productivity. Pollution by
ABSTRACT
River Kubatuil, a major tributary of River Galma, receives both organic and inorganic wastes through run-offs and
seepage from residential and agricultural areas of Tundun-Wada, Zarb.
Water and phytoplankton samples were collected once a month from three stations on a stretch of the river, for eight
months (Februtuy, 1994-October, 1994). The physico-chemical parameters and phytoplankton composition were
determined and correlated to one another.
The distribution and composition of phytoplankton species arc affected by variations through fluctuations in
environmental variables such as temperature, velocity, transparency, pH, dissolved Oxygen, total alkalinity, total
hardness, electrical conductivity and total dissolved matter. Highest dissolved oxygen concentration in February
coincided with thc minimum water temperature due to the cool harmattan winds. Low alkalinity resulted in low
phytoplankton productivity while a rise in total dissolved matter resulted in increase in electrical conductivity and
high phytoplankton productivity. The presence of Oseillatoria Sp and Euglena Sp in station 2 and 3 are indicative
of organic pollution in these stations. However, the river stretch is suitable for fish production with respect to water
hardness and pH.
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heavy metals could decrease rates of primary
productivity by algae and those fed on could
be potentially toxic to grazing animals
(Anumue, 1992). Phytoplankton growth and
periodicity are known to be limited by
physical and chemical variations of the water.
Therefore the present study provides
inforination on the seasonal variation of the
ph.ytoplankton population in sampling stations
for the river stretch in relation to their physical
and chemical characteristics.
MA I ERIALS AND METHODS STUDY
AREA AND SAMPLING STATIONS
Zaria situated in the Northern guinea savanna
zone possesses a tropical continental climate
with distinct wet and dry seasons. The nature
of the chamael of River Kubanni river channel
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varies considerably both from station to station
and from time to time. Upstreana, there is a
dam across its valley which is used by the
Ahmadu Bello University, Zaria, for its water
supply (Fig.1). Downstream., attempts to
conserve the river water include construction
of earth or sand barrages, or by artificially
enlarging and deeping pools. There are MO
major uses of the river: agriculture (irrigation,
fishing and watering of cattle) and domestic
(Washing and bathing).
Three sampling stations were chosen for along
the river the study. Station 1 in Tundun-Juiwn
is located upstream. Station 2 in Sabon-
sari /Tudun-Wada is 20 metres downstream
after River Kubanni had received effluents
from Kamacha streara. It is 1 .5kin from station
1, while station 3 which is close to the
outskirts of the town is 1.3 m from station 2.
PHYSICO-CHEMICAL AND
BIOLOGICAL PARAMETERS
Air, water surface and water depth
tenaperatures were determined with a mercury
thermometer calibrated in °C, which was held
about 2m above the water lem above the
water surface and totidly immersed below to
water surface respectively. The transparency
was measured using a secchi disk, pH was
determined N,vith a pre unicana model 292
metre at 25°C, dissolved oxygen was
detefinined by the modified Winkler azide
naethod, total hardness by conductivity was
measured using conductivity metre EBA/10
model and total dissolved matter by using Lind
(1979) method.
For qualitative examination, a plankton net
with a conical bag (net mesh size of 0.01mm)
25cm long attached to a 50ral bottle and with
a square opening measuring 10cm by 10cm
was lowered just beneath the surface and
towed for a distance of 5 metres at rowing
speed. The collections were transferred to
small plastic vials and preserved in 4% neutral
forman as suggested by inargalef (1974). The
collections made from each sweep was
identified in the laboratory.
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For quantitative estimation, lnal of the 50m!
water collected was counted under the
microscope and the number of algal cells
expressed per litre. Relative abundance of
various taxa were calculated using the formula
N =a
Where N = Estimated no. of species per
sample
n =no. of species in subsample
a --volume of water sample in (nal)
(50m1)
b =volume of subsample in (1m1).
The abundance of taxa in each sample was
calculated using the formula, D =N/V
Where D =abundance of species
(individuals/litre)
N ---Estimated No. of species per sample
V = Volume (litres) of water originally
filtered.
RESULTS
WATER QUALITY CHARACTERISTICS
The lowest water surface and water depth
temperatures were recorded in February
(Fig.2),The temperatures correlated negatively
with dissolved oxygen in all the stations.
Monthly variations in velocity exhibits two
velocity maxima, both months of which were
in the rainy season. Correlation of transparency
with playtoplankton reveals positive
correlation. In both seasons, pH remained
about neutral, 7.48 and 7.24 for dry and rainy
seasons respectively. The mean seasonal
variation of dissolved oxygen concentration
was higher during the rainy season than the
dry season (6.22 and 4.82 Mgt respectively),
The mean total alkalinity increased from
station 1 (45.31 mg11CaCO3) to tbe highest
value (112.7mgriCaCO3) at station 3. Mean
total water hardness among the sampling
stations is in this order: station 1 <station 3<
station 2. Analysis of variance reveals a highly
significant variation (p >0.01) between
0.8
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mONTHLY VARIATION OF TOTAL PHYTOPLANKTON ON A STRETCH
OF RIVER KUBANNI
stations. The total dissolved matter and
electrical conductivity were generally higher in
the dry season than the rainy season.
PHYTOPLANKTON COIVLPOSITION
The dominant phytoplankton groups found in
the river were chrysophyta, chloroplayta,
cyanophyta an.d Euglenophyta while pyrophyta
occuned in small numbers (Fig.3). Some
species of interest with regards to water
quality includes Cyclotella spp, Sphaerocystis
spp, Ulotivix spp, Oscillatoria spp, Melostra
spp, Navicula spp, Fragitaria spp, Cloaterium
spp, Tabellaria spp etc.
Cyanophyta were completely absent from
station 1 but were abundant in station 2 and 3
(Fig.4) Chrysophyta were abundant in stations
1 and 3 but few in station 2. The three,stations
had their peak phytoplankton population
towards the end of the dry season..
DISCUSSION
The low temperatures recorded in Februaxy
and Match may be attributed to the
characteristics cool dry, Northea,st trade winds
popularly called the "harnaattan" wind which is
typical of the season. This agrees with the
findings of Khan and Ejiko (1984), Oladimeji
and Wada (1984) and Balarabe (1989). The
higher seeehi disk transparency in station 2
d.espite its higher effluents it receives could be
due to faster sedimentation rate of suspended
materials like silt and clays. Highest dissolved
oxygen concentration in February coincided
with the miniamin water temperature due to
the cool harnaattan winds. The absence of
phenolphthalein alkalinity in all the stations is
indicative of absence of normal bicarbonate
and hydroxide as suggested by Lind, (1979).
The low alkalinity concentration of station 1 is
suggestive of its low phytoplankton
productivity. The relatively circurnneutral
nature of the water pH between seasons and
the slight fluctu.ations to alkaline conditions
could be regarded as normal since the range -
6.42- 8.80, obtained in this study can support
aquatic life including fish by (Boyd 1976 and
Yumeham, 1990),. For fish production
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moderately hard waters with concentrations
between 75-150 Mgr' CaCO3 and above are
preferred. In this study, the dry season and
rainy season means are 199.9 and 70.5Mg1.-
CaCO3' respectively. Based on known
standards of 61-120, and 180 and. above (Lind,
1979 and Thurston et al 1979), it will be
logical to conclude that the river is moderately
hard in the rainy season and very hard in dry
season and rich enough to sustain fish
production. Increase in total dissolved matter
resulted in increase in turbidity followed by
high phytoplankton productivity. This agrees
with the observation of Unchain (1990), that
high turbidity precedes phytoplankton build-
up. The high surface water electrical
conductivity range among the stations (249.4 -
503.1 Umhos cm4) is also a pointer to the
eutrophic status of the river stretch.
The dominan.ce of the various phytoplankton
groups is in this order: Cyanophta >
Chrysophta> Euglenophyta > Pyrrophyta.
Based on classification by Hutchinson (1967)
and Moss (1993): the presence of Fragilaria,
cyclotella, Melosira, and Tabellaria in stations
1 and 3 is an indication of an infertile water
(oligotrophic); presence of Closterium
Oscillatoria and Euglena in stations 2 and 3
(few in numbers in station 3) indicates
interraediate fertility (Mesotropbie). The
higher numbers of Oscilatoria may be
attributed to organic effluents from Kamacha
stream and nearby gutters. Nwankwo (1984)
also implicated organic pollution, due to
uncontrolled disposal of domestic sewage into
gutters and water puddles as the cause of
blooms of Oscillatoria, Lyngbya, Euglena and
Phacus in the Lagos Lagoon.
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